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Claudia J. P. Simonsb,c , Rudolf W. Pondsa , Inez Myin-Germeysd , Frans R. J. Verheya and
Marjolein E. de Vugta

aAlzheimer Center Limburg, Department of Psychiatry and Neuropsychology, Maastricht University, Maastricht, the Netherlands;
bDepartment of Psychiatry and Neuropsychology, Maastricht University, Maastricht, the Netherlands; cGGzE, Institute of Mental Health
Care Eindhoven, Eindhoven, The Netherlands; dDepartment of Neurosciences, Center for Contextual Psychiatry, KU Leuven,
Leuven, Belgium

ABSTRACT
Objectives: A psychosocial intervention for spousal carers of people with dementia promoted
emotional well-being through self-monitoring and personalized feedback, as demonstrated in a
previous randomized controlled trial. The mechanism behind the intervention effects is thought to
lie in increased awareness of, and thus, engagement in behaviours that elicit positive emotions
(PA). This secondary analysis tests the assumption by investigating momentary data on activities,
affect, and stress and explores the relevance of personalized feedback compared to self-monitoring
only.
Methods: The intervention was based on the experience sampling method (ESM), meaning that
carers self-monitored own affect and behaviours 10 times/day over 6weeks. The experimental
group received personalized feedback on behaviours that elicit PA, while the pseudo-experimental
group performed self-monitoring only. A control group was also included. ESM-data of 72 carers
was analysed using multilevel mixed-effects models.
Results: The experimental group reported significant increases in passive relaxation activities over
the 6weeks (B¼ 0.28, SE¼ 0.12, Z¼ 2.43, p < .05). Passive relaxation in this group was negatively
associated with negative affect (r ¼ –0.50, p ¼ .01) and positively associated with activity-related
stress (r ¼ 0.52, p ¼ .007) from baseline to post-intervention. Other activities in this or the other
groups did not change significantly.
Conclusion: Carer’s daily behaviours were only affected when self-monitoring was combined with
personalized feedback. Changing one’s daily behaviour while caring for a person with dementia is
challenging and aligned with mixed emotions. Acknowledging simultaneously positive and nega-
tive emotions, and feelings of stress is suggested to embrace the complexity of carer’s life and pro-
vide sustainable support.
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Introduction

Spousal carers of people living with dementia invest time
in the care with great dedication, but combining time-con-
suming care tasks with common day-to-day activities can
be challenging. Carers spend less time on self-care, physical
activity, or social interactions than noncarers, which can
negatively influence carers’ physical and mental health
(Acton, 2002; Fredman, Bertrand, Martire, Hochberg, &
Harris, 2006; Marquez, Bustamante, Kozey-Keadle, Kraemer,
& Carrion, 2012; Sch€uz et al., 2015). Contrary, engagement
in enjoyable activities encompassing mental, physical, and
social stimulation is associated with greater positive affect
(PA) (Mausbach, Coon, Patterson, & Grant, 2008). The term
‘PA’ refers to a wide range of positive emotions such as
happiness, enthusiasm, and satisfaction and PA is import-
ant for coping with the challenge of caregiving as empha-
sized by the coping process model (Folkman & Moskowitz,
2000). Especially when individuals need to cope with a

stressful situation for a longer time, positive emotions sup-
port the coping process by energizing goal-directed behav-
iour or gaining relief from the ongoing stress (Folkman,
1997). Additionally, positive emotions can broaden a per-
son’s thought-action-repertoire, build their resources, and
increase resilience and emotional well-being (Fredrickson,
1998, 2004, 2013). Psychosocial interventions for carers
have shown to increase PA, and thus, support coping
(Dowling et al., 2014).

The ‘partner in sight’ intervention and experience
sampling method

The six-week ‘Partner in Sight’ intervention for carers of
people living with dementia was designed to raise aware-
ness for PA and related behaviours (van Knippenberg, de
Vugt, Ponds, Myin-Germeys, & Verhey, 2016). Participants
self-monitored current affect, context, and activities 10
times per day using a mobile device. Additionally, a coach
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provided the experimental group with a personalized feed-
back to stimulate carers to think about their daily activities
and potentially redirect their behaviours towards activities
that elicit more positive emotions. The pseudo-experimen-
tal group engaged in self-monitoring only and did not
receive personalized feedback. A previous randomized con-
trolled trial (RCT) showed that the intervention improved
carer’s emotional well-being, namely sense of competence
and perceived stress, in both intervention groups (van
Knippenberg, de Vugt, Ponds, Myin-Germeys, & Verhey,
2018). However, the underlying intervention mechanism
was not unravelled, as it happens in most effectiveness
studies when the initial focus lies on the pre- versus post-
intervention difference in outcome measures (Egan et al.,
2018; Waller, Dilworth, Mansfield, & Sanson-Fisher, 2017).
The mechanism behind the improved carer’s emotional
well-being in the ‘Partner in Sight’ intervention is thought
to lie in the increased awareness of, and engagement in
activities that create positive emotions in the carers.
Momentary data is ideally suited to map out this potential
behavioural change (Snippe et al., 2016).

The term ‘behavioural change’ is defined as a significant
increase/decrease of engagement in certain daily activities.
Momentary data can be collected through the so called
experience sampling method (ESM), which was used in the
‘Partner in Sight’ intervention to enable self-monitoring
with the mobile device. This momentary information can
reveal daily behavioural and emotional patterns, such as
which activities are related to high positive or negative
affect (Csikszentmihalyi & Larson, 1987; Myin-Germeys
et al., 2018; Shiffman & Stone, 1998), and illustrates the
complexity of everyday life.

The present study

The present study aimed to determine if a behavioural change
was the intervention mechanism that led to improved carer’s
emotional well-being in the ‘Partner in Sight’ intervention
study. This secondary approach is necessary to identify the
impact the intervention had on the participant’s everyday life,
and thus, test the proposed mechanism.

First, we hypothesized that the ESM self-monitoring in
the ‘Partner in Sight’ intervention, particularly in combin-
ation with personalized feedback, would promote a behav-
ioural change in the carers towards more enjoyable
activities, such as self-care or relaxation. Therefore, the ESM-
based daily activity data of carers was investigated from
baseline to post-intervention as well as throughout the six
intervention weeks. Second, we examined associations
between the changes in behaviours (e.g. doing nothing,
caregiving, active and passive relaxation, and self-care; self-
defined by carer) and changes in affect as well as stress.

Material and methods

Participants and design

A secondary analysis of the ESM-data of the ‘Partner in Sight’
intervention was performed in this study. In short, participants
(n¼ 76) were informal dementia carers of all subtypes and
stages, who were primarily recruited from memory clinics, via
digital newsletters, and the website of the Dutch Alzheimer

Association (Alzheimer Nederland). Inclusion criteria included
being a spousal caregiver of a person living with dementia
and sharing a household with the care recipient. Participants
were excluded from the study if their cognitive abilities were
clinically judged as insufficient to engage in ESM (inability to
use the mobile device) or if caregivers felt overburdened or
had severe health problems. All participants provided written
informed consent. The Medical Ethics Committee of the
Maastricht University Medical Centre Plus approved the study
(#143040). A more detailed summary of the design of the
‘Partner in Sight’ RCT and the effectiveness of the intervention
can be found elsewhere (van Knippenberg et al., 2016; van
Knippenberg et al., 2018).

The complete original study protocol included a base-
line assessment, a six-week intervention period, a post-
intervention assessment, and 2- and 6-month follow-up
assessments. A RCT was conducted with three treatment
arms, including an experimental group, a pseudo-experi-
mental group, and a control group. Of interest in the pre-
sent study is the ESM-data from the baseline assessment,
intervention period, and post-intervention assessment.

Participants in the experimental and pseudo-experimen-
tal group were asked to complete the ESM-questionnaires
for three consecutive days at baseline, in each intervention
week, and during the post-intervention assessment. The
experimental group additionally received personalized
feedback (see ‘Intervention’ section for details). The control
arm provided ESM-data only at baseline and for the post-
intervention assessment and continued with care as usual
during the intervention period. Figure 1 provides a graph-
ical overview of the intervention elements per group.

Intervention

The program ‘Partner in Sight’ ran over six consecutive
weeks. Both the experimental and the pseudo-experimental
group engaged in ESM self-monitoring. On self-monitoring
days, the ESM-questionnaire was filled in ten times per day,
for a total of 30 time-points at baseline and post-interven-
tion (10 beeps � 3 consecutive days) and 180 time-points
during the intervention period (10 beeps � 3 consecutive
days � 6weeks). A ‘beep’ is a signal (sound and vibration)
given by the mobile device at random time intervals
between 7:30 am and 10:30 pm, prompting the participant
to answer the ESM-questionnaire. Additionally, a morning
and evening ESM-questionnaire asked the participants to
reflect on the previous night and day, respectively. The
‘PsyMate’ mobile device was used to collect the data, and
its feasibility in dementia carers has been demonstrated
(van Knippenberg et al., 2016). ESM included questions on
current mood, behaviours, and context. The full ESM-ques-
tionnaire can be found in the Appendix (Table A1).

Additionally, the experimental group received face-to-
face feedback from a coach every 2weeks. The reason for
having two intervention groups was to investigate the
added benefit of personalized feedback compared to self-
monitoring only. Each feedback session followed a standar-
dized protocol. Feedback was provided both verbally and
graphically by a personal coach (i.e. psychologist) on the
contexts and activities and their relation to the levels of PA
experienced in daily life. Also, changes in daily average PA
during the intervention period were discussed, and thus,
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positively reinforced as part of the motivational coaching.
A summary of the feedback was handed out to each par-
ticipant. An example of the feedback graphs can be found
in the Appendix (Figure A1).

Measures

Baseline assessment
The sociodemographic information of the carer and the per-
son living with dementia was assessed at baseline, including
age, sex, profession, and level of education. Additional infor-
mation and the full list of baseline questionnaires, which are
not part of the present post hoc analysis, can be found else-
where (van Knippenberg et al., 2018).

ESM assessments
To include different days of the week, the ‘PsyMate’ mobile
device beeped alternately on Friday, Saturday, and Sunday,
or Tuesday, Wednesday, and Thursday during the interven-
tion period. Behaviours were assessed with the following
question: ‘What am I doing?’ Participant could choose one
or more activities from the following categories: ‘doing
nothing’, ‘work’, ‘household’, self-care’, ‘caring for partner’,
‘active relaxation’, ‘passive relaxation’, and ‘something else’.
These daily behaviours were chosen in the daily question-
naires based on previous ESM-based studies as the most
common daily behaviours (Kramer et al., 2014; Verhagen,
Hasmi, Drukker, Van Os, & Delespaul, 2016) and ‘caring for
partner’ was added. The present study focuses on the
occurrence (0 or 1) of doing nothing, self-care behaviour,
active and passive relaxation, and caregiving behaviour.
Participants defined the behaviours subjectively.

PA, NA, and activity-related stress were measured on a
7-point Likert scale ranging from 1 (not at all) to 7 (very)
ten times per day. The level of momentary PA was defined
by the mean score of the following four items: ‘I feel cheer-
ful’, ‘I feel relaxed’, ‘I feel enthusiastic’, and ‘I feel satisfied’.
Momentary NA resulted from the ESM items ‘I feel inse-
cure’, ‘I feel lonely’, ‘I feel anxious’, ‘I feel irritated’, ‘I feel
down’, ‘I feel desperate’, and ‘I feel tensed’.

Activity-related stress included the items ‘I like doing this’
(reversed-scored), ‘I would rather be doing something else’,
‘This is difficult for me’, and ‘I can do this well’ (reversed-
scored). The activity-related stress items were based on the
appraisal theory (Lazarus & Folkman, 1984) declaring that for
an activity to be stressful, it has to be perceived as negative
and challenging, while the person experiences a lack of skills
to cope with it (Vaessen et al., 2018). The mean PA, NA, and

activity-related scores were calculated for each completed
beep during the day with a higher score indicating higher
levels of affect or stress. The reliability of PA, NA, and activ-
ity-related stress are presented on a between- and within-
person level in the results section.

Statistical analysis

The presented analyses were performed post hoc.
Multilevel (i.e. mixed-effects) models were used for the ana-
lysis, with level one corresponding to the daily ESM assess-
ments nested within individuals on level two. The
experimental and pseudo-experimental group were ana-
lysed separately, as the ‘Partner in Sight’ program had pre-
viously been shown to affect the groups unequally (van
Knippenberg et al., 2018), and thus, group differences were
expected. First, the intervention groups were compared to
the control group. The models included a dummy variable
for time (pre-/post-intervention), a dummy variable for
treatment allocation (group), and the interaction between
time and treatment allocation as fixed effects. Additionally,
the behavioural change over the course of the intervention
was analysed for the two ESM self-monitoring groups and
seen as a ‘growth’ in behaviour (Snippe et al., 2016). The
analyses included behaviour during the ESM intervention
as the dependent variable and time in two-week blocks
(weeks 1–2, 3–4, and 5–6) as a fixed effect. In this part of
the analysis, time was operationalized through a dummy
variable that reflected the course of the intervention
(1¼weeks 1 and 2, 2¼weeks 3 and 4, 3¼weeks 5 and 6).
The two-week blocks were chosen as the feedback was
given every two weeks (Figure 1). The control group was
not included in this subanalysis, as ESM-data were only
available at baseline and post-intervention.

The second main analysis focused on the associations
between behavioural change and changes in PA, NA, and
activity-related stress from baseline to post-intervention in
the intervention groups individually. For this, first multilevel
logistic regression models for the dichotomous behaviours
were fitted (occurrence 0 or 1) as the dependent variable,
and a time variable as a fixed effect. Time was here opera-
tionalized through a dummy variable of the baseline and
post-intervention 3-day ESM assessments (0¼baseline
t¼ 1… 30; 1¼ post-intervention t¼ 31… 60). Second, linear
mixed-effects models were used to analyse PA, NA, and
activity-related stress as the dependent variables, with time
(see above) as a fixed effect. Based on these models, the
best linear unbiased predictions (BLUPs) were extracted to
estimate subject-specific slopes corresponding to the

Figure 1. ‘Partner in Sight’ intervention elements per group focusing on the experience sampling method assessments.
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changes in the various behaviours and the changes in PA,
NA, and activity-related stress. Finally, the subject-specific
slopes were correlated between the changes in behaviour
and change in affect or stress.

Behaviour : logit Pr yit ¼ 1ð Þ ¼ a0i þ a1i�timeitð
Affect=stress : yit ¼ b0i þ b1i�timeit þ eit

Correlating the slopes : corr dða1i ,cb1iÞ
In the RCT, changes in stress levels were only deter-

mined using retrospective measures. Therefore, we
included a subanalysis to determine the change in activity-
related stress from baseline to post-intervention in the
intervention groups using the momentary data. A linear
mixed-effects model was used, with activity-related stress
as the dependent variable and time as a fixed effect. Time
was here again operationalized through a dummy variable
(0¼baseline t¼ 1… 30; 1¼post-intervention t¼ 31… 60).

All models included a random intercept for participants,
a random slope for the time variable (dummy variable for
either baseline or post-intervention or intervention weeks
in two-week blocks), and an unstructured variance-covari-
ance matrix for random effects. The alpha level was set to
0.05 throughout all analyses. For all statistical analyses, the
statistical program Stata (version 13.0) was used.

Results

Participants

At baseline, approximately two-thirds of the total sample
(67.1%) were female (n¼ 76 carers). The age of the partici-
pants ranged from 43 to 88 years (mean, 72.1 ± 8.39 years).
About half (51.3%) were low-educated (primary education,
including lower vocational), 19.7% medium-educated (sec-
ondary education, including intermediate vocational), and
28.9% highly educated (higher education, including higher
vocational and bachelor’s, graduate, and doctoral degrees).
All participants lived with their partner with dementia at
home, and nearly all were retired/not working (96.1%).
There were no significant differences in the sociodemo-
graphic information between the groups at baseline. A
flow-chart of study participation and reasons for drop-outs
have previously been reported (van Knippenberg
et al., 2018).

General ESM assessments

Participants had to provide sufficient ESM data to be
included in this secondary analysis (>10 valid beeps during
baseline/post-intervention, > 60 beeps during the interven-
tion (van Knippenberg et al., 2018)). Subjects not meeting
this requirement were excluded from this analysis.
Therefore, 72 participants were included in the present
post hoc analysis (n¼ 72 at baseline, n¼ 42 during inter-
vention, n¼ 60 at post-intervention). More specifically, out
of these 72 participants at baseline, n¼ 25 were in the con-
trol, n¼ 25 in the experimental, and n¼ 22 in the pseudo-
experimental group. Participants completed in total 8488
valid ESM questionnaires, 1660 at baseline, 5481 during the
intervention, and 1347 at post-intervention. On average per
person, 23 ESM assessments were completed during the
baseline period, 134 ESM assessments during the

intervention period, and 18 ESM assessment during the
post-intervention period. The within- and between-person
reliability measures (Cronbach’s alpha) of PA, NA, and activ-
ity-related stress at baseline/post-intervention and the six-
week intervention period are presented in Table 1. The per-
centages and means of carers’ daily behaviours, affect, and
activity-related stress at baseline and post-intervention for
all three groups are presented in Table 2.

Pre-post changes of behaviour and growth over the
six-week intervention period

Only the experimental group showed a significantly higher
pre-to-post increase compared to the control group in one
daily behaviour, namely passive relaxation (B¼ 0.60, SE ¼ 0.30,
Z¼ 1.99, p< .05). No significant differences in average change
of behaviour were found in caregiving, active relaxation, self-
care, or doing nothing in either of the two ESM self-monitor-
ing groups in comparison to the control group (Table 3).

Passive relaxation showed a linear growth over the six-
week course of the intervention in the experimental group.
An average increase in the log-odds of passive relaxation
by 0.28 every 2weeks (B¼ 0.28, SE ¼ 0.12, Z¼ 2.43, p< .05)
was detected, while the pseudo-experimental group
showed a nonsignificant trend of growth in the same activ-
ity (B¼ 0.18, SE¼ 0.11, Z¼ 1.67, p¼ .09). The other activities
did not show a significant growth over the six-weeks in
either of the intervention groups [Experimental group:
doing nothing (B ¼ �0.17, SE¼ 0.22, Z ¼ �0.76, p¼ .45),
self-care (B¼ 0.00, SE¼ 0.08, Z¼ 0.05, p¼ .96), active relax-
ation (B¼ 0.08, SE¼ 0.10, Z¼ 0.76, p¼ .45), caregiving
(B¼ 0.03, SE¼ 0.17, Z¼ 0.15, p¼ .88); Pseudo-experimental
group: doing nothing (B ¼ �0.05, SE¼ 0.12, Z ¼ �0.41,
p¼ .68), self-care (B¼ 0.12, SE¼ 0.12, Z¼ 1.00, p¼ .32),
active relaxation (B ¼ �0.04, SE¼ 0.14, Z ¼ �0.26, p¼ .8),
caregiving (B¼ 0.08, SE¼ 0.15, Z¼ 0.54, p¼ .59)].

Associations between changes in behaviours and
affect as well as activity-related stress

All associations between two variables reflect the change
from baseline to post-intervention in behaviour, affect, or
activity-related stress. In the experimental group, passive
relaxation was negatively associated with NA (r ¼ �0.50,
p¼ .010) and positively associated with activity-related
stress (r¼ 0.52, p¼ .007). The other behaviours did not
show significant associations with PA, NA, or activity-
related stress in the experimental group.

In the pseudo-experimental group, doing nothing (PA:
r¼ 0.64, p¼ .001; NA: r ¼ �0.46, p¼ .03) and self-care (PA:
r¼ 0.55, p¼ .009; NA: r ¼ �0.45, p¼ .034) were both posi-
tively associated with PA and at the same time negatively
associated with NA. Caregiving was negatively associated
with PA (r ¼ �0.43, p¼ .047). All other behaviours did not
show a significant association with affect and stress in the
pseudo-experimental group (Table 4).

Activity-related stress showed a significant decrease
from baseline to post-intervention in the experimental
group (B ¼ �0.24, SE¼ 0.08, Z ¼ �2.95, p< .01), while
there was no significant change in activity-related stress in
the pseudo-experimental group (B ¼ �0.11, SE ¼ 0.13, Z¼
�0.83, p¼ .41).
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Discussion

This study evaluates behavioural change as the underlying
mechanism of the previously described intervention effect
of Partner in Sight, namely improved emotional well-being
in spousal carers of people living with dementia. The ESM
data provided a detailed and complex picture of carer’s
daily behaviours, affect, and stress, adding relevant infor-
mation to the effectiveness study of the ‘Partner in Sight’
intervention (van Knippenberg et al., 2018).

First, this study showed that the ‘Partner in Sight’ inter-
vention resulted in a behavioural change of one activity in
the experimental group, namely an increase in passive
relaxation throughout the intervention. Passive relaxation
was self-defined by the carer and included various leisure
activities, such as watching TV or reading, also in combin-
ation with other activities such as traveling or household
activities. From baseline to post-intervention, spending
more time in passive relaxation was strongly associated
with increased activity-related stress and decreased NA.
Overall, these associations indicate mixed feelings in the
carers during the behavioural change towards more passive
relaxation in everyday life.

Behavioural adaptation and mixed emotions
during caregiving

Leisure as a ‘free or unobligated time that does not involve
work or performing other life-sustaining functions’ (p. 3)

(Leitner & Leitner, 2012) includes passive relaxation. Due to
personal preferences, the form of leisure can vary, and
carers might pursue a wide range of activities that provide
respite (Lund, Utz, Caserta, & Wright, 2009). Leisure can
have a therapeutic effect and be a coping mechanism for
carers (Caldwell, 2005). Satisfaction with leisure experienced
by the carer is suggested to act protectively against certain
health risks (Chattillion et al., 2012). Therefore, interventions
for carers may promote more engagement in leisure as a
form of self-care to protect or improve well-being.

Following this well-meant advice to do more enjoyable
activities, however, can be more challenging for carers of
people living with dementia than health professionals
might expect. Caregiving can be accompanied by feelings
of inseparability between the carer and care recipient,
which has been described as a ‘progressive compensatory
symbiosis’ (Wang, Shyu, Wang, & Lu, 2017). In such a situ-
ation, pursuing one’s own leisure might be hindered by
both external and internal barriers (Arg€uelles & von
Simson, 2001).

In the present study, one external factor might have been
the presence of the person living with dementia during pas-
sive relaxation, which was the case 60% of the time as back-
ground analysis revealed. It might have been difficult for the
carer to relax in an adequate atmosphere when the care
recipient expressed needs that interfered. Forty percent of
the time, when the person living with dementia was absent,
an internal dilemma could have occurred, including feelings
of guilt, restriction, or dissatisfaction. The entitlement to leis-
ure can be an intractable concept for carers, and the sense of
obligation to the care recipient might make all leisure mean-
ingless (Rogers, 2001). Bedim and Guinan (1996) suggest that
the sense of responsibility to the care recipient can outweigh
the carer’s own personal and leisure needs. Furthermore,
even though many carers express a desire for leisure, they
may feel that leisure is not doable while embodying their
helping roles. Some carers might suppress their desire for leis-
ure or feel frustrated over the inability to access leisure satis-
factorily, while others might include the care recipient into
leisure activities, or find a way to pursue leisure activities by
justifying it as important to fulfil the caregiving role (Bedim &
Guinan, 1996).

Unfortunately, leisure activities offered for both the carer
and person living with dementia together are rarely avail-
able, leading to social injustice (Fortune & McKeown, 2016).
This lack of external offers can further complicate efforts to
combine caregiving and own leisure. The dilemmas illus-
trated might indicate that carers experience it as difficult
to act on the advice from healthcare professionals to ‘take
care’, which could be generally beneficial. The need to sup-
port the dyad by offering a friendly and normalised social
context remains; in this regard, Meeting Centre Support

Table 1. Reliability of the repeated measures across all groups.

Baseline/post-intervention period Six-week intervention period

Beep-level (within-person)
PA a¼ 0.86 PA a¼ 0.85
NA a¼ 0.79 NA a¼ 0.76

Activity-related stress a¼ 0.60 Activity-related stress a¼ 0.68
Person-level

(between-person)
PA a¼ 0.97 PA a¼ 0.96
NA a¼ 0.96 NA a¼ 0.95

Activity-related stress a¼ 0.86 Activity-related stress a¼ 0.83

PA: positive affect; NA: negative affect.
Note: Baseline/post-intervention includes the experimental, pseudo-experimental, and control group; the six-week intervention period
includes the experimental and pseudo-experimental group.

Table 2. Carers’ daily behaviours, PA, NA, and activity-related stress at base-
line and post-intervention.

Variable Treatment
Percentage/mean (SD)
Baseline Post-intervention

Caregiving Experimental
Pseudo
Control

19.50
12.95
16.67

22.30
20.67
21.91

Active relaxation Experimental
Pseudo
Control

12.52
12.57
14.76

12.80
11.64
12.90

Passive relaxation Experimental
Pseudo
Control

19.68
22.29
25.35

26.93
24.94
23.26

Self-care Experimental
Pseudo
Control

12.52
10.67
12.15

14.35
12.59
11.42

Doing Nothing Experimental
Pseudo
Control

17.89
20.57
24.48

19.87
18.05
26.64

Positive affect Experimental
Pseudo
Control

4.84 (1.33)
5.00 (1.38)
4.68 (1.41)

5.08 (1.24)
4.87 (1.46)
4.51 (1.48)

Negative affect Experimental
Pseudo
Control

1.89 (1.03)
1.89 (1.10)
2.05 (1.26)

1.57 (0.77)
1.79 (1.28)
1.98 (1.14)

Activity-related stress Experimental
Pseudo
Control

2.95 (1.25)
2.70 (1.20)
2.81 (1.23)

2.57 (1.32)
2.55 (1.11)
2.84 (1.29)
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Programs, which have been proven to substantially benefit
the carers and person with dementia, should be promoted
(Szcze�sniak et al., 2018, 2019).

In summary, both external and internal barriers could
explain the feelings experienced by the carers in the present
study, namely a strong decrease of NA and a simultaneously
strong increase in activity-related stress when spending
more time in passive relaxation. PA did not change signifi-
cantly in relation to passive relaxation. Generally, ESM data
are known to describe complex pictures of feelings, and PA
and NA can change disproportionally, as they can be seen
as two separable constructs rather than two extremes of a
binary continuum (Diener & Emmons, 1984). In the elderly,
experiencing both PA and NA simultaneously could be an
indicator for a typical or adaptive emotional state in a stress-
ful situation (Scott, Sliwinski, Mogle, & Almeida, 2014).
Future interventions need to keep individual factors, such as
leisure type, age, personality, and other external and internal
barriers in mind when promoting leisure to carers.

In the present study, the process of behavioural change
was complex and stressful for the carers, but overall the
‘Partner in Sight’ program led to positive intervention
effects, such as a retrospectively measured decrease in per-
ceived stress and an increase in the sense of competence,
as well as ESM-measured decrease of NA (van Knippenberg
et al., 2018). Moreover, the present study showed that the
ESM-measured activity-related stress generally decreased
throughout the intervention. This finding suggests that,
while the process of change was stressful, more leisure
itself can be stress-releasing.

Personalized feedback promoting behavioural change
in carers

For carers of people with dementia, the personalized feed-
back focusing on PA and daily activities seems crucial in

their behavioural change process as only the experimental
group reported a change. Figure 2 illustrates the interven-
tion mechanisms as suggested in change pathways:
(digital) self-monitoring of daily functioning led to
increased attention to and awareness of own emotions and
behaviours. This awareness directly promotes an emotional
change as both the pseudo-experimental and the experi-
mental group showed a decrease in retrospectively meas-
ured perceived stress, an increase in the sense of
competence, and a decrease in ESM-measured NA as
shown in the RCT (van Knippenberg et al., 2018).

Only when the awareness gained through the self-moni-
toring was combined with personalized feedback focusing
concretely on daily activities that elicit PA, a change in
behaviour could be promoted in the participating carers.
This finding is contrary to a study with a similar setup for
outpatients with depression, in which both intervention
groups with and without personalized feedback reported a
behavioural change (Snippe et al., 2016). Potentially, the
personalized feedback gave a concrete impulse and
increased the carer’s motivation to adapt the current situ-
ation. The behaviour change process was then challenging
but resulted in increased engagement in enjoyable activ-
ities. However, carers in this study only engaged more in
one activity. Eventually, more frequent personalized feed-
backs could have achieved a greater behavioural change.
In the mentioned intervention for patients with depression,
participants received weekly personalized feedback and
changes in multiple activities could be observed (Snippe
et al., 2016). While carers of people with dementia also
experience depressive symptoms (Cuijpers, 2005), their cir-
cumstances are likely to be different from the circumstan-
ces of patients with depression. Nevertheless, weekly
personal feedback may be useful for carers and could also
improve the sustainability of intervention effects (Bartels
et al., 2020).

Table 3. The effect of time (dummy variable for baseline/post-intervention) on behaviours (frequency per day) for the ESM intervention groups compared
with the control group (reference group).

Dependent variable Treatment allocation

Time� Treatment

B (SE) Z p

Caregiving Experimental
Pseudo

�0.20 (0.36)
0.33 (0.37)

�0.55
0.89

.58

.38
Active relaxation Experimental

Pseudo
0.13 (0.42)

�0.10 (0.43)
0.30
�0.24

.76

.81
Passive relaxation Experimental

Pseudo
0.60 (0.30)

0.22 (0.31)
1.99
0.72

<.05
.47

Self-care Experimental
Pseudo

0.29 (0.29)
0.21 (0.30)

0.99
0.69

.32

.49
Doing nothing Experimental

Pseudo
0.03 (0.41)

�0.40 (0.42)
0.06
-0.96

.95

.34

Table 4. Associations between behaviours and affect as well as activity-related stress.

Experimental group Pseudo-experimental

PA NA a.-r. stress PA NA a.-r. stress

r p r p r p r p r p r p

Doing nothing �0.21 .32 0.16 .44 0.01 .97 0.64 .001** -0.46 .03* �0.40 .07
Passive relaxation 0.25 .23 -0.50 .01* 0.52 .007** �0.01 .96 0.04 .87 0.07 .75
Active relaxation �0.03 .87 0.19 .34 �0.09 .68 �0.16 .47 0.09 .71 �0.01 .98
Self-care �0.36 .07 0.13 .52 0.17 .43 0.55 .009** -0.45 .034* 0.06 .80
Caregiving 0.07 .75 0.03 .88 0.05 .81 -0.43 .047* 0.10 .66 0.08 .74

PA: positive affect; NA: negative affect; a.-r. stress: activity-related stress.
Note: The subject-specific slopes from baseline to post-intervention of behaviour; here, affect and stress are correlated.
Bold values signifies statistical significance at the� p < 0.05 and �� p < 0.01 level, respectively.
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There are a great number of theories attempting to
explain behavioural change (Davis, Campbell, Hildon,
Hobbs, & Michie, 2015). However, none of these theories
focus specifically on spousal carers of people with demen-
tia. Raising awareness for PA and related behaviours
through self-monitoring and feedback could be a key fac-
tor and mechanism to support coping in this population as
illustrated in the change pathways. Future research is
needed to follow-up on additional needs carers might have
and explore the optimal amount of personalized feedback
to achieve sustained coping during caregiving.

Methodological considerations

The uniqueness of this study is characterized by the in-
depth assessment of carers’ everyday life before, during,
and after an intervention. However, there are also general
limitations to this study. First, the issue of reactivity should
be considered when interpreting the results of ESM studies.
The randomized time schedule was chosen to desensitize
carers to the momentary assessments, and thus, minimize
the risk for negative reactivity and preparation for complet-
ing the ESM questionnaire (Palmier-Claus et al., 2011).
Nevertheless, it is acknowledged that repeated measures
can lead to unusual attention to ones’ internal states and
behaviour (Scollon, Prieto, & Diener, 2009). Second, the dir-
ectionality of the relationship between behaviour, affect,
and stress remains unclear. It is not possible to conclude
from the present findings if behaviour influences feelings
or vice versa. Furthermore, ESM-data collection daily over
the six-week program would have allowed for an even bet-
ter depiction of everyday experiences in carers. This, how-
ever, could have been too burdensome for the
participants, and thus, the decision was made for only
three days of sampling per week. The adherence seems to
already decrease over the course of the intervention, which
supports the choice for the present study design.
Additionally, we acknowledge the potential selection bias
during recruitment as only carers who experienced low- to
medium-burden might have participated, limiting the gen-
eralisation of our results. Finally, despite the 8488 valid
ESM beeps, the sample size within each group was smaller
than in a comparable secondary analysis (Snippe et al.,
2016). Thus, a replication of the study might be advisable,

including a greater sample size (>30 participants per
group) and carers facing a higher level of burden.

Conclusion

This study describes the complex picture of carer’s every-
day life and elaborates on the intervention mechanisms of
the ‘Partner in Sight’ intervention. An ESM-intervention in
combination with personalized feedback focusing on daily
activities that elicit positive emotions can enable a behav-
ioural change towards more passive relaxation. This behav-
ioural change process, however, is accompanied by mixed
feelings. Clinicians and researchers are advised to keep the
complexity of the situation in mind when suggesting more
self-care and leisure to dementia carers to improve their
well-being. Personal contact is highly recommended to
support carers in their daily tasks. Adapting one’s daily
activities while providing care for a relative living with
dementia seems to be complex and challenging, just like
caregiving itself.
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Table A1. Description of the ESM concepts, items, and response choices in the daily, morning, and evening questionnaire.

Daily questionnaire

Concept Item Rating scale

Positive affect 1. I feel cheerful 7-point scale (1 ‘not at all’ to 7 ‘very much’)
2. I feel relaxed 7-point scale (1 ‘not at all’ to 7 ‘very much’)
3. I feel enthusiastic 7-point scale (1 ‘not at all’ to 7 ‘very much’)
4. I feel satisfied 7-point scale (1 ‘not at all’ to 7 ‘very much’)

Negative affect 5. I feel insecure 7-point scale (1 ‘not at all’ to 7 ‘very much’)
6. I feel lonely 7-point scale (1 ‘not at all’ to 7 ‘very much’)
7. I feel anxious 7-point scale (1 ‘not at all’ to 7 ‘very much’)
8. I feel irritated 7-point scale (1 ‘not at all’ to 7 ‘very much’)
9. I feel down 7-point scale (1 ‘not at all’ to 7 ‘very much’)
10. I feel desperate 7-point scale (1 ‘not at all’ to 7 ‘very much’)
11. I feel confident 7-point scale (1 ‘not at all’ to 7 ‘very much’)
12. I feel tensed 7-point scale (1 ‘not at all’ to 7 ‘very much’)

Self-esteem 13. I like myself 7-point scale (1 ‘not at all’ to 7 ‘very much’)
14. I am ashamed of myself 7-point scale (1 ‘not at all’ to 7 ‘very much’)
15. I doubt myself 7-point scale (1 ‘not at all’ to 7 ‘very much’)
16. I am satisfied with myself 7-point scale (1 ‘not at all’ to 7 ‘very much’)

Physical 17. I am tired 7-point scale (1 ‘not at all’ to 7 ‘very much’)
well-being

18. I feel well 7-point scale (1 ‘not at all’ to 7 ‘very much’)
19. I am in pain 7-point scale (1 ‘not at all’ to 7 ‘very much’)
20. I have problems in walking 7-point scale (1 ‘not at all’ to 7 ‘very much’)

Activity 21. What am I doing? (just before the alert)
Doing nothing; resting; work; household; self

care; caring for partner; active relaxation;
passive relaxation; something else

22. And also? Doing nothing; resting; work; household; self
care; caring for partner; active relaxation;
passive relaxation; something else

23. And… ? Doing nothing; resting; work; household; self
care; caring for partner; active relaxation;
passive relaxation; something else

24. I like doing this 7-point scale (1 ‘not at all’ to 7 ‘very much’)
25. I would rather be doing something else 7-point scale (1 ‘not at all’ to 7 ‘very much’)
26. This is difficult for me 7-point scale (1 ‘not at all’ to 7 ‘very much’)
27. I feel I am being active 7-point scale (1 ‘not at all’ to 7 ‘very much’)
28. I can do this well 7-point scale (1 ‘not at all’ to 7 ‘very much’)
29. I am doing this activity together with

my partner
Yes; no

(continued)
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Location 30. Where am I? At home; at family’s/friend’s place; at work;
health care setting; public place; transport;
somewhere else

Social company 31. Who am I with? Partner; family; friends; colleagues; health care
professional; acquaintances; strangers/
others; nobody

32. With whom else? Partner; family; friends; colleagues; health care
professional; acquaintances; strangers/
others; nobody

33. And… ? Partner; family; friends; colleagues; health care
professional; acquaintances; strangers/
others; nobody

Branching questions in case of being in company:
34. I would prefer to be alone 7-point scale (1 ‘not at all’ to 7 ‘very much’)
35. I think my company is pleasant 7-point scale (1 ‘not at all’ to 7 ‘very much’)
36. I feel at ease in this company 7-point scale (1 ‘not at all’ to 7 ‘very much’)

Branching questions in case of being alone:
34. I would prefer to be in company 7-point scale (1 ‘not at all’ to 7 ‘very much’)

of others
35. I enjoy being alone 7-point scale (1 ‘not at all’ to 7 ‘very much’)
36. I feel at ease being alone 7-point scale (1 ‘not at all’ to 7 ‘very much’)

Events 37. Since the last alert the most important (take an event in mind before you continue)
thing that happened is…

38. How pleasant was this event? bipolar scale (-3 ‘very unpleasant’ toþ 3
‘very pleasant’)

39. I had this situation under control 7-point scale (1 ‘not at all’ to 7 ‘very much’)
40. Was this situation unexpected? 7-point scale (1 ‘not at all’ to 7 ‘very much’)
41. The event was important to me bipolar scale (-3 ‘very unimportant’ toþ 3

‘very important’)
42. With whom was I? Partner; nobody; someone else

General 43. This alert disturbed me 7-point scale (1 ‘not at all’ to 7 ‘very much’)
Morning questionnaire

1. I slept well 7-point scale (1 ‘not at all’ to 7 ‘very much’)
2. How long did it take before I fell asleep 0-5min; 5-15min; 30-45min; 45-60min; 1-2 h; 2

4 h; >4 h
3. How often did I wake up last night 1 time; 2 times; 3 times; 4 times; 5 times; more

than 5 times
4. My partner disturbed my sleep 7-point scale (1 ‘not at all’ to 7 ‘very much’)
5. I feel rested 7-point scale (1 ‘not at all’ to 7 ‘very much’)
6. I feel apprehensive about today 7-point scale (1 ‘not at all’ to 7 ‘very much’)

Evening questionnaire
1. This was an ordinary day 7-point scale (1 ‘not at all’ to 7 ‘very much’)
2. If I had not had the device, I would have 7-point scale (1 ‘not at all’ to 7 ‘very much’)

done different things today
3. I generally felt well today 7-point scale (1 ‘not at all’ to 7 ‘very much’)
4. I generally felt tired today 7-point scale (1 ‘not at all’ to 7 ‘very much’)
5. I generally felt tensed today 7-point scale (1 ‘not at all’ to 7 ‘very much’)
6. I generally worried a lot today 7-point scale (1 ‘not at all’ to 7 ‘very much’)
7. I generally felt able to manage today 7-point scale (1 ‘not at all’ to 7 ‘very much’)
8. My health state was good today Visual Analogue Scale (0 ‘worst imaginable

health’ to 100 ‘best imaginable health’)
9. How many hours did you spend on caring 0h; 1 h; 2 h; 3 h; 4 h; 5 h; >5 h for your partner

today (incl. supervision)
10. Today I felt strained in the interactions

with my
7-point scale (1 ‘not at all’ to 7 ‘very

much’) partner
11. Today I felt stressed due to my care

responsibilities
7-point scale (1 ‘not at all’ to 7 ‘very much’)

12. Today I felt that the situation with my
partner did

7-point scale (1 ‘not at all’ to 7 ‘very much’)

not allow me as much privacy as I would
have liked

13. Today I had enough time for myself 7-point scale (1 ‘not at all’ to 7 ‘very much’)
14. Today I was in need of support 7-point scale (1 ‘not at all’ to 7 ‘very much’)
15. Today I received enough support 7-point scale (1 ‘not at all’ to 7 ‘very much’)

Today, to what extent did your partner suffer from:
16. Being sad or depressed 7-point scale (1 ‘not at all’ to 7 ‘very much’)
17. Being anxious our nervous 7-point scale (1 ‘not at all’ to 7 ‘very much’)
18. Acting impulsively or embarrassing 7-point scale (1 ‘not at all’ to 7 ‘very much’)
19. A loss of interest in activities/other people 7-point scale (1 ‘not at all’ to 7 ‘very much’)
20. Being irritated or impatient 7-point scale (1 ‘not at all’ to 7 ‘very much’)
21. Being too cheerful for no reason 7-point scale (1 ‘not at all’ to 7 ‘very much’)
22. Being restless 7-point scale (1 ‘not at all’ to 7 ‘very much’)
23. Agitation/aggression 7-point scale (1 ‘not at all’ to 7 ‘very much’)
24. Beliefs that you know are not true 7-point scale (1 ‘not at all’ to 7 ‘very much’)
25. Seeing false visions or hearing false voices 7-point scale (1 ‘not at all’ to 7 ‘very much’)
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Figure A1. Examples of ESM-based feedback graphs. (a) Amount of time spend doing different types of activities; (b) Amount of positive affect experienced
per type of activity; (c) Mean level of positive affect over the six-week intervention period. Note: (a) and (b) were provide every two weeks. Note: This graph
has previously been published in Bartels et al. (2020). The necessity for sustainable intervention effects: lessons-learned from an experience sampling interven-
tion for spousal carers of people with dementia. Aging & mental health, pp. 1–11.
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